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PROBLEM TO BE SOLVED: To provide a light source device surely 
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blocked with shutter mechanisms 40. 50 driven by the wind pressure 
caused by an air blast when the light source lamp explodes. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

m 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Light equipment characterized by having the shutter device which blockades each of each of said bleeder, 
respectively with the wind pressure by the concave reflector by which two or more bleeders are formed and the interior 
is equipped with a light source lamp, the explosion-proof glass arranged ahead of this reflector, and the blast at the time 
of said light source lamp explosion. 

[Claim 2] Light equipment characterized by having the concave reflector by which two or more bleeders are formed and 
the interior is equipped with a light source lamp, the explosion-proof glass arranged ahead of said reflector, a detection 
means to detect explosion of said light source lamp, and the shutter device which blockades each of each of said 
bleeder, respectively when it is detected that said light source lamp exploded with this detection means. 
[Claim 3] Said bleeder is light equipment according to claim 1 or 2 characterized by consisting of a back side bleeder 
prepared in the core of said reflector, and a front side bleeder prepared near the opening of said reflector. 
[Claim 4] The shutter device which blockades said front side bleeder is light equipment according to claim 3 
characterized by being prepared so that the beam of light which outgoing radiation was carried out with said light source 
lamp, and was reflected by said reflector towards the front may not be interrupted. 

{Claim 5] Light equipment according to claim 3 characterized by having arranged the shutter device which opens and 
closes said back side bleeder into the periphery part of said light source lamp attachment cylinder part of said reflector. 
[Claim 6] Light equipment given in any of claim 3 characterized by a fan being prepared near [ which was established in 
the side face of said reflector ] said front side bleeder, and making it ventilate said back side bleeder from said front side 
bleeder thru/or claim 5 they are. 

[Claim 7] The concave reflector by which two or more bleeders are formed and the interior is equipped with a light 
source lamp, In the light equipment with which it is equipped in the lamp housing in which the scattering prevention 
means for having explosion-proof glass arranged ahead of this reflector, and performing scattering prevention from said 
each bleeder was formed It is prepared so that each of each of said bleeder may be covered, and it has the bi -metal plate 
which deforms by the temperature change of the building envelope of said reflector. With tins bi-metal plate Light 
equipment by which it is making [ at the time of the elevated temperature by the heat of said light source lamp, open 
said bleeder wide, and / blockade at the time of low temperature ] characterized. 

[Claim 8] Said scattering prevention means is light equipment according to claim 7 characterized by being the shutter 
which blockades said bleeder when explosion of said light source lamp is detected by detection means to detect 
explosion of said light source lamp. 

[Claim 9] Said detection means is light equipment according to claim 2 or 8 characterized by being what detects change 
of the current or electrical potential difference supplied to said light source lamp, and detects explosion of said light 
source lamp. 

[Claim 10] Light equipment given in any of claim 7 characterized by preparing the fan near said bleeder thru/or claim 9 
they are. 

[Claim 1 1] The lamp unit characterized by having light equipment given in any of claim 1 thru/or claim 10 they are, and 
the lamp housing which contains this light equipment inside. 

[Claim 12] The projector characterized by having light equipment given in any [ claim 1 thru/or ] of 1 1 they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light equipment used as the light sources, such as a projector, a 

lamp unit, and a projector. 

[0002] 

[Description of the Prior Art] Although the light source lamp which consisted of high-pressure electric-discharge lamps, 
such as a metal halide lamp and an extra-high pressure mercury lamp, is conventionally used for this kind of light 
equipment, the technique for preventing that the fragment at the time of explosion disperses is usually devised by light 
equipment from such a light source lamp having the high danger of explosion. For example, there are some which attach 
the glass plate for explosion protection in the front face of the reflector which reflects the light from a light source lamp, 
and sealed the perimeter of a light source lamp with a reflector and explosion-proof glass. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, if it becomes an elevated temperature and an elevated- 
temperature condition continues during lighting, since a light source lamp will have a bad influence on the engine 
performance and life of a lamp, it needs to cool a light source lamp. However, it was difficult to fully cool with sealing 
structure which was mentioned above. 

[0004] In recent years, though sealing structure was taken, what controlled elevated-temperature-ization existed, but this 
kind of light equipment became large-scale structural, the whole configuration was enlarged in many cases, and in spite 
of having requested a miniaturization and lightweight-ization from the light equipment itself used strongly with the 
request of the miniaturization of a projector in recent years, and lightweight-izing, an effective thing did not exist. 
[0005] For this reason, scattering prevention can be performed without considering as sealing structure, and the 
technique which aimed at improvement in cooling effectiveness is indicated by JP,5-1 19400, A. Drawing 8 is drawing 
having shown this equipment. While the equipment shown in drawing_8 holds a lamp 201 and a reflector 202 in a box 
203 and forms the valve system 204 which carries out automatic closing motion according to internal pressure variation 
in this box 203 A fan 205 is formed so that the valve system 204 by the side of the base of a box 203 may be countered. 
The air for cooling from a fan 205 is introduced in a box 203 through a valve system 204, a lamp 201 is cooled, and the 
air by which it was warmed in the box 203 is discharged from another valve system 204. In addition, in drawing 8 , 206 
is explosion-proof glass for the scattering prevention at the time of lamp explosion. 

[0006] However, with this technique, the cooling effect which is like [ which a valve system 204 may close also with 
the air for cooling from a fan 205, and is expected ] was not acquired. 

[0007] By the way, when a light source lamp exploded, it was exchanged for new light equipment, but with the 
conventional structure shown in drawing 8 , since the valve system 204 was wide opened at the time of exchange, the 
fragment at the time of explosion fell from the valve system 204 concerned, and the fall of workability — cause an injury 
with the falling object, and removal of a falling object is needed — had been caused. 

[0008] Though it was made in view of such a point and the cooling engine performance is improved, this invention can 
prevent certainly fragment scattering at the time of light source lamp explosion, and aims at offering the light 
equipment, lamp unit, and projector which were further excellent in the workability at the time of exchange. 
[0009] 

[Means for Solving the Problem] Two or more bleeders are formed and the light equipment concerning this invention is 
equipped with the shutter device which blockades each of each bleeder, respectively with the wind pressure by the 
concave reflector by which the interior is equipped with a light source lamp, the explosion-proof glass arranged ahead of 
a reflector, and the blast at the time of light source lamp explosion. 
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[0010] Moreover, two or more bleeders are formed, and the light equipment concerning this invention is equipped with 
the shutter device which blockades each of each bleeder, respectively when it is detected that the light source lamp 
exploded with the concave reflector by which the interior is equipped with a light source lamp, the explosion-proof glass 
arranged ahead of a reflector, a detection means to detect explosion of a light source lamp, and the detection means. 
[001 1] According to these invention, since each bleeder is blockaded by the shutter device, respectively at the time of 
light source lamp explosion, fragment scattering can be prevented certainly. Moreover, since light equipment is 
equipped with the shutter device, it faces exchanging light equipment, a fragment does not fall from each bleeder, and it 
becomes possible about exchange insurance and to carry out efficiently. 

[0012] Furthermore, the light equipment concerning this invention consists of a back side bleeder by which the bleeder 

was prepared in the core of a reflector, and a front side bleeder prepared near the opening of a reflector. 

[0013] Since the bleeder prepared in the reflector is arranged in the front [ of a reflector ], and back side according to 

this invention, aeration is performed efficiently and becomes possible [ raising cooling effectiveness ]. 

[0014] Moreover, it is prepared so that the light equipment concerning this invention may not interrupt the beam of light 

which outgoing radiation of the shutter device which blockades a front side bleeder was carried out with the light source 

lamp, and was reflected by the reflector towards the front. 

[001 5] Since the beam of light which outgoing radiation was carried out [ the beam of light ] with the light source lamp 
by the shutter device which blockades a front side bleeder, and was reflected by the reflector towards the front is not 
interrupted according to this invention, it becomes possible to obtain the light equipment which does the above- 
mentioned effectiveness so, without reducing the use effectiveness of the beam of light by which outgoing radiation is 
carried out from the light source. 

[0016] Moreover, the light equipment concerning this invention arranges the shutter device which opens and closes a 
back side bleeder into the periphery part of the light source lamp attachment cylinder part of a reflector. 
[0017] According to this invention, when a lamp housing is equipped with light equipment, without being used 
especially, the periphery part of the light source lamp attachment cylinder part of a reflector is the space which was 
useless, and can obtain the light equipment which does the above-mentioned effectiveness so, without enlarging the 
whole light equipment by preparing a shutter device in the periphery part concerned. 

[0018] Moreover, a fan is prepared near [ which was established in the side face of a reflector ] the front side bleeder, 
and it is made for the light equipment concerning this invention to ventilate a back side bleeder from a front side 
bleeder. 

[0019] According to this invention, the air for cooling from a fan is effectively ventilated to the whole building envelope 
of a reflector, and becomes possible [ raising cooling effectiveness ]. 

[0020] Moreover, the concave reflector by which, as for the light equipment concerning this invention, two or more 
bleeders are formed, and the interior is equipped with a light source lamp, In the light equipment with which it is 
equipped in the lamp housing in which the scattering prevention means for having explosion-proof glass arranged ahead 
of a reflector, and performing scattering prevention from each bleeder was formed It is prepared so that each of each 
bleeder may be covered, it has the bi-metal plate which deforms by the temperature change of the building envelope of a 
reflector, and a bleeder is wide opened at the time of the elevated temperature by the heat of a light source lamp, and it 
is made to blockade with a bi-metal plate at the time of low temperature. 

[0021] According to this invention, scattering of the fragment by explosion of a light source lamp can be prevented with 
the scattering prevention means formed in the lamp housing, and opens a bleeder wide according to deformation of a bi- 
metal plate at the time of lighting of a light source lamp, and at the time of exchange of the light equipment after light 
source lamp explosion, since the bleeder is blockaded by the bi-metal plate, a fragment does not fall from a bleeder and 
it becomes possible [ insurance and carrying out efficiently ] about exchange. 

[0022] Furthermore, when explosion of a light source lamp is detected in a scattering prevention means by detection 
means to detect explosion of a light source lamp, let the light equipment concerning this invention be the shutter which 
blockades a bleeder. 

[0023] According to this invention, when explosion of a light source lamp is detected in a scattering prevention means 
by detection means to detect explosion of a light source lamp, it can consider as the shutter which blockades a bleeder, 
and fragment scattering from the bleeder at the time of light source lamp explosion can be prevented certainly. 
[0024] Moreover, the light equipment concerning this invention is a thing thing to which a detection means shall detect 
change of the current or electrical potential difference supplied to a light source lamp, and shall detect explosion of a 
light source lamp. 

[0025] Furthermore, as for the light equipment concerning this invention, the fan is prepared near the bleeder. 
[0026] According to this invention, since the fan is prepared near the bleeder, the air for cooling is compulsorily 
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introduced into the building envelope of a reflector, and can raise cooling effectiveness further. 

[0027] Moreover, the lamp unit concerning this invention is equipped with which the above-mentioned light equipment 
and the lamp housing which contains this light equipment inside. 

[0028] According to this invention, by having which the above-mentioned light equipment, though cooling effectiveness- 
is improved, fragment scattering at the time of light source lamp explosion can be prevented certainly, and the lamp unit 
which was further excellent in the workability at the time of exchange can be offered. 

[0029] Moreover, the projector concerning this invention is equipped with which the above-mentioned light equipment. 
[0030] According to this invention, by having which the above-mentioned light equipment, though cooling effectiveness 
is improved, fragment scattering at the time of light source lamp explosion can be prevented certainly, and the projector 
which was further excellent in the workability at the time of exchange can be offered. 
[0031] 

[Embodiment of the Invention] Drawing 1 shows the condition at the time of light source lamp lighting, drawing 2 
shows the condition after light source lamp explosion, in both drawings, gestalt 1 . drawing 1 and drawing 2 of operation 
are drawing showing the light equipment 60 of the gestalt 1 of operation of this invention, and (b) is [ (a) is rear view 
and ] the a-a sectional view of (a). In addition, in the following explanation, the explosion-proof glass 3 side is made to 
call "back" the "front" light source lamp attachment cylinder part 43 side in drawing 1 (b) and drawing 2 (b). Moreover, 
the case where the light equipment of this invention is applied to a projector is explained to an example. 
[0032] Light equipment 60 has the composition of having provided the light source lamp 1, a reflector 2, explosion- 
proof glass 3, and the shutter devices 40 and 50 that blockade the bleeders 3 1 and 44 prepared in the front and back in 
the reflector 2, respectively, respectively. 

[0033] The light source lamp 1 consists of high-pressure electric-discharge lamps, such as a metal hide lamp and a high 
pressure mercury vapor lamp. 

[0034] an inside constitutes a reflector 2 from a concave parabolic mirror ~ having — the light from the light source 
lamp 1 — reflecting — light source optical-axis (medial axis of the flux of light by which outgoing radiation is carried out 
from light equipment 60) lOax - abbreviation — it has the function which makes an parallel beam of light and carries 
out outgoing radiation towards the front. In addition, the inside configuration of a reflector 2 was not restricted to a 
parabolic mirror, and is good also as elliptical. 

[0035] Explosion-proof glass 3 is arranged ahead of a reflector 2, and prevents scattering of the fragment at the time of 
explosion of the light source lamp 1 . 

[0036] In the reflector 2, vertical section 2a which extends toward the method of outside, respectively is prepared in an 
up-and-down side face, and the bleeder (front side bleeder) 3 1 is constituted by the clearance between each vertical 
section 2a and explosion-proof glass 3, respectively. 

[0037] Although not illustrated by drawing 1 , in addition, for the upper and lower sides of a reflector 2 The fan for 
cooling is stationed, respectively so that each bleeder 3 1 may be countered, the air for cooling is introduced into the 
building envelope of a reflector 2 in the direction of the dotted-line arrow head in drawing from each bleeder 3 1 , and the 
light source lamp 1 is cooled. It is discharged out of a reflector 2 from the bleeder 44 by which the warm air in the 
building envelope of a reflector 2 was prepared in the posterior part of a reflector 2. In addition, a fan's installation 
location and the number of installation were not restricted to this, and are good also as a configuration of a reflector 2 
prepared only one caudad. 

[0038] Moreover, the shutter device 40 which blockades each bleeder 3 1 by the blast at the time of explosion of the 
light source lamp Irrespectively is formed in each vertical section 2a, respectively. 

[0039] The pin 41 by which the shutter device 40 was formed in the point of vertical section 2a of a reflector 2, It is 
constituted by the rotation member 42 which was able to form the pin 41 in the supporting point rotatable. usually, when 
point 42a of the rotation member 42 is located in the building envelope side of a reflector 2, and has opened the bleeder 
3 1 wide, as shown in drawing 1 (b), and the light source lamp 1 explodes With the wind pressure by the blast which 
flows in the direction of the dotted-line arrow head shown in the reflector 2 of drawin g 2 (b) A pin 41 is rotated at the 
supporting point in the direction (refer to drawing 1 (b)) of arrow-head A, point 42a of the rotation member 42 
concerned stops to stop section 3 a which extends toward back from two sides of the upper and lower sides of the 
periphery of explosion-proof glass 3, and a bleeder 31 is blockaded. 

[0040] In addition, in the shutter device 40, the rotation member 42 cannot rotate with the air for cooling from a fan 
which the above-mentioned does not illustrate, and the air for cooling can be certainly introduced now into the building 
envelope of a reflector 2 at the time of lighting of the light source lamp 1 . 

[0041] Moreover, in case the beam of light reflected by the reflector 2 was irradiated toward the front, it considered as 
the configuration which forms the shutter device 40 in vertical section 2a for not interrupting the beam of light 
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concerned. 

[0042] Moreover, a reflector 2 has the light source lamp attachment cylinder part 43 which extends towards the method 
of outside (back) to that core, and the light source lamp 1 is inserted from this light source lamp attachment cylinder part 
43, that shank la is parallel to the light source lamp attachment cylinder part 43, and it is equipped with it so that it may 
be located in the center of abbreviation of the light source lamp attachment cylinder part 43. And the doughnut-like 
bleeder (back side bleeder) 44 is constituted by the space of the inner circumference of the light source lamp attachment 
cylinder part 43, and the shank of the light source lamp 1 , and as the warm air which exists in the building envelope of a 
reflector 2 shows the dotted-line arrow head of drawing J (b) from the bleeder 44 concerned, it is discharged outside. 
[0043] Moreover, the shutter device 50 which blockades a bleeder 44 with the wind pressure by the blast at the time of 
explosion of the light source lamp 1 is arranged in the periphery section of the light source lamp attachment cylinder 
part 43, and this shutter device 50 is formed in the reflector 2 in one. 

[0044] The shutter device 50 has a frame 51 . In a frame 51 The rotation member 52 which rotates a pin 53 in the 
direction of arrow-head B at the supporting point with the wind pressure which has vertical section 52a which receives 
the wind pressure by the blast at the time of explosion of the light source lamp 1 , and joins this vertical section 52a, The 
slide member 56 which is connected by this rotation member 52 and pin 54, is interlocked with a motion of the rotation 
member 52 with the guide of the guide rail 55 fixed to the frame 51, and is slid ahead, The shutter member 57 prepared 
possible [ closing motion of a bleeder 44 ] is formed. This shutter member 57 It has stop section 57a which extends 
toward the front to the inside side, and the stop section 57a concerned is in the condition of having been energized with 
the spring 58 at the light source optical-axis lOax side in the condition of having stopped in the back side edge section 
of the slide member 56, at the time of lighting of the light source lamp 1 shown in drawing.! (b). 
[0045] Thus, in the constituted shutter device 50, when the light source lamp 1 explodes, vertical section 52a of the 
rotation member 52 receives the blast which flows in the direction shown in the dotted-line arrow head in the reflector 2 
of drawing 2 (b), and, thereby, the rotation member 52 rotates it in the direction of arrow-head B. Then, the slide 
member 56 connected by the rotation member 52 and a pin 54 concerned is guided with a guide rail 55, and slides 
ahead. A stop with the back side edge section of the slide member 56 and stop section 57a of the shutter member 57 
separates by this, the shutter member 57 moves to the light source optical-axis lOax side according to the energization 
force of a spring 58, and a bleeder 44 is blockaded. In addition, this shutter device 50 may be an example, and as long as 
that device is a configuration which was not restricted to this and closes a bleeder 44 by the blast, another configuration 
is sufficient as it. 

[0046] In the light equipment 60 constituted as mentioned above, if a power source is turned on and the light source 
lamp 1 lights up, the fan by whom the reflector 2 was formed up and down in coincidence and who does not illustrate 
will also do drive initiation, and will be introduced into the interior from each bleeder 31 of the upper and lower sides of 
the air for cooling from the fan concerned. And the warm air which exists in the building envelope of a reflector 2 is 
discharged from the bleeder 44 behind a reflector 2 by the introduced air for cooling, and, thereby, the building 
envelope of a reflector 2 is cooled. 

[0047] And when the light source lamp 1 explodes suddenly, the shutter device 40 and the shutter device 50 blockade a 
bleeder 3 1 and a bleeder 44, respectively by the blast which flows in the direction of the dotted-line arrow head shown 
in the reflector 2 of drawing 2 (b). That is, in the shutter device 40, the rotation member 42 rotates a pin 41 in the 
direction of arrow-head A at the supporting point with the wind pressure by the blast, and the point 42a stops to stop 
section 3a of explosion-proof glass 3, and blockades a bleeder 31. On the other hand, in the shutter device 50, the 
rotation member 52 rotates a pin 53 in the direction of arrow-head B at the supporting point with the wind pressure by 
the blast received in the vertical section 52a, and the slide member 56 connected with the rotation member 52 by the pin 
54 by this slides to the front. Consequently, a stop with the back side edge section of the slide member 56 and stop 
section 57a of the shutter member 57 separates, and the shutter member 57 moves to the light source optical-axis lOax 
side according to the energization force of a spring 58, and blockades a bleeder 44. 

[0048] Thus, since each bleeders 31 and 44 are blockaded by the blast when according to the gestalt 1 of this operation 
the building envelope of a reflector 2 can be made to be able to pass the air for cooling certainly, and it can cool and the 
light source lamp 1 explodes while the light source lamp 1 did not explode, scattering of the fragment at the time of 
explosion can be prevented certainly. 

[0049] Moreover, at the time of exchange of light equipment 60, since each bleeders 31 and 44 are blockaded, 
respectively, the fragment of the light source lamp 1 can prevent falling from each bleeders 31 and 44 certainly. 
Therefore, the fall of the workability at the time of exchange can be prevented, and it becomes possible about exchange 
insurance and to carry out efficiently. 

[0050] Moreover, the shutter device 50 is formed in the reflector 2 in one, the installation location is the space by the 
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side of the back for the bend of a reflector 2 (specifically periphery section of the light source lamp attachment cylinder - 
part 43), and especially the space concerned can establish the shutter device 50 of the gestalt 1 of this operation, without 
causing enlargement of a whole configuration, without being used in conventional light equipment, since it is the space 
which was useless. 

[0051] This point is concretely explained using drawing. Drawing 3 is the outline perspective view which saw light 
equipment 60 from the tooth-back side. In drawing 3 , 70 is the lamp housing used when equipping a projector with 
light equipment 60, and light equipment 60 is contained inside a lamp housing 70, and it is equipped with it in a 
projector body (not shown) as a lamp unit 71. 

[0052] In the lamp unit 71, the space by the side of the back of a reflector 2 is the space which is not used at all and 
secured vainly conventionally, and since the shutter device 50 of the gestalt 2 of this operation is formed in the space 
concerned, it becomes possible [ establishing the shutter device 50 ], without enlarging a whole configuration. 
[0053] Moreover, as compared with the case where it is made to prepare in a lamp housing 70 temporarily, the structure 
by the side of a projector body can be simplified by having formed the shutter device 50 in the reflector 2 in one. When 
are explained concretely and it prepares in a lamp housing 70, in connection with the structural change of a lamp 
housing 70, the structural change by the side of a projector body is needed, and the structure by the side of a body can 
be simplified by considering as reflector integral construction to causing complication of body structure by this. 
[0054] Moreover, in the gestalt 1 of this operation, since he is trying to discharge from the bleeder 44 which prepared 
the air for cooling introduced from the bleeder 3 1 which bleeders 3 1 and 44 were formed in the front [ of a reflector 2 ], 
and back side, respectively, and was prepared in the front side in the back side, the air for cooling can be effectively 
passed to the whole building envelope of a reflector 2, and it becomes possible to raise cooling effectiveness. 
[0055] Though improvement in the cooling engine performance is enabled according to the gestalt 1 of this operation as 
explained above, fragment scattering at the time of light source lamp explosion can be prevented certainly, and the light 
equipment 60 which was further excellent in the workability at the time of exchange can be obtained. 
[0056] In addition, although the case where the shutter device 40 of a bleeder 3 1 was formed in vertical section 2a 
installed from the upper part [ of opening of a reflector 2 ] and lower part side by the method of outside, respectively in 
the gestalt 1 of this operation was illustrated Are good also as not the thing restricted to this but a configuration prepared 
in the explosion-proof glass 3 side. Anyway What is necessary is to be the location which does not become obstructive 
optically and to just be prepared in a reflector 2 or explosion-proof glass 3 in one, in case the beam of light by which 
outgoing radiation was carried out is turned ahead and it reflects from the light source lamp 1 . 

[0057] Gestalt 2. drawing 4 of operation is drawing showing the light equipment 80 of the gestalt 2 of operation of this 
invention. In addition, the same sign is given to the same part as drawing 1 , and explanation is omitted. Although 
considered as the structure which closes a shutter with the wind pressure by the blast, in the gestalt 2 of this operation, 
the gestalt 1 of the above-mentioned implementation uses that the current supply to the light source lamp 1 is 
intercepted at the time of explosion of the light source lamp 1, and it closes a shutter at the same time it detected and 
detected explosion of the light source lamp 1 by change of the electrical potential difference and current which are 
supplied to the light source lamp 1 . 

[0058] In drawing 4 ,81 is a reflector and the bleeder 82 for introducing into the building envelope of a reflector 81 the 
air for cooling from the fan for whom the reflector 81 was prepared caudad, respectively and who does not illustrate is 
formed in the side face of the upper and lower sides of a reflector 81. Although the shutter at which 83 blockades each 
bleeder 82, respectively, and 84 are the shutters which blockade the bleeder 44 prepared in reflector 81 posterior part 
and these shutters 83 and 84 are not illustrated in detail, respectively, it is prepared in one with the reflector 2. Or a 
reflector 81 is approached, and it is dissociated and prepared. 

[0059] Moreover, when the lighting device which 85 makes turn on the light source lamp 1 , and 86 detect that the light 
source lamp 1 exploded by the current to a lighting device 85, or change of an electrical potential difference, when the 
detector which outputs a detecting signal to the below-mentioned shutter drive circuit 87, and 87 receive the detecting 
signal from a detector 86, they are a shutter drive circuit which drives shutters 82 and 83, respectively. 
[0060] Thus, in the constituted light equipment 80, when the light source lamp 1 turned on by control of a lighting 
device 85 explodes suddenly, a detector 86 detects that the light source lamp 1 exploded by the current at this time, or 
change of an electrical potential difference, and outputs a detecting signal to the shutter drive circuit 87. If the detecting 
signal from a detector 86 is received, the shutter drive circuit 87 drives shutters 81 and 83, and blockades bleeders 81 
and 44, respectively. 

[0061] Thus, since it was made to blockade bleeders 82 and 44 by shutters 83 and 84, respectively according to the 
gestalt 2 of this operation when the light source lamp 1 exploded, the almost same operation effectiveness as the gestalt 
1 of operation is acquired. That is, though improvement in the cooling engine performance is enabled, fragment 
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scattering at the time of light source lamp explosion can be prevented certainly, and the light equipment 80 which was 
further excellent in the workability at the time of exchange can be obtained. 

[0062] Gestalt 3. drawing_5 of operation is drawing showing the light equipment 90 of the gestalt 3 of operation of this 
invention. In addition, the same sign is given to the same part as drawing 4 , and explanation is omitted. The light 
equipment 90 of the gestalt 4 of this operation attaches the bi-metal plate 91 which deforms into the 2nd page of the 
upper and lower sides of the periphery of explosion-proof glass 3 with temperature so that each bleeder 82 may be 
covered, respectively, and it opens and closes each bleeder 82 according to the temperature change of the building 
envelope of a reflector 81. 

[0063] When it is in a low-temperature (ordinary temperature) condition, a bi-metal plate 91 constitutes the shape of a 
plate, as shown by the broken line of drawing s , and edge 91a by the side of disconnection is located in opening of a 
reflector 81, and it blockades the bleeder 82. And if temperature rises and it will be in an elevated-temperature 
condition, as shown by the continuous line of drawing 5 , edge 91a by the side of disconnection will curve in the 
direction which separates from opening of a reflector 81, and will open a bleeder 82. The fan who does not illustrate 
near the bleeder 82 of the reflector 81 bottom is prepared, the air for cooling from a fan is introduced into a building 
envelope from the bleeder 82 of the reflector 81 bottom, the warm air in the building envelope of a reflector 2 is 
discharged from the upper bleeder 82, and the rise of the temperature of the building envelope of a reflector 81 is 
controlled. 

[0064] In addition, although the case where it was made for edge 91a by the side of disconnection of a bi-metal plate 91 
to curve towards the method of outside at the time of a temperature rise was illustrated to drawi ng 5 , you may make it 
curve towards the inner direction. Moreover, in the deformation process, it is equipped with a bi-metal plate 91 so that 
the beam of light in which it is reflected by the reflector 81 and which is irradiated toward the front may not be 
interrupted. When vertical reversal is carried out, and it only specifically equips with a bi-metal plate 91 in drawing,! 
and is made for a bi-metal plate 91 to curve towards the inner direction at the time of a temperature rise Since edge 91a 
by the side of disconnection of a bi-metal plate 91 is located inside opening of a reflector 81 at the time of a temperature 
rise and said beam of light is interrupted, in such a case, the configuration which presupposed explosion-proof glass 3 
that it extends to the method of outside and the point is equipped etc. will be adopted. 

[0065] Moreover, in the light equipment 90 of the gestalt 3 of this operation, at the time of explosion of the light source 
lamp 1, since a bi-metal plate 91 is in a curve condition and the bleeder 82 is opened wide, the scattering prevention 
means (to drawing 5 , the case where a scattering prevention means is used as the side attachment wall 92 of a lamp 
housing 70 is illustrated) for preventing fragment scattering from the bleeder 82 concerned is formed in the lamp 
housing 70 which contains the light equipment 90 concerned inside. 

[0066] Thus, in the constituted light equipment 90, although the bi-metal plate 91 is in the plate-like condition while 
lighting is started and there is also no **, when a power source is turned on and the light source lamp 1 lights up, after a 
while, edge 91a by the side of disconnection curves towards the method of outside gradually with the heat of the light 
source lamp 1, and the bleeder 82 between opening of a reflector 81 and explosion-proof glass 3 is opened. On the other 
hand, the fan who does not illustrate to a power source ON and coincidence is also driving, and while the air for cooling 
is introduced by rotation of a fan inside from the bleeder 82 by the side of a lower part and the light source lamp 1 is 
cooled by this, the air warmed by the heat of the light source lamp 1 is discharged from the bleeder 82 by the side of the 
upper part outside. 

[0067] And when the light source lamp 1 explodes suddenly, fragment scattering at the time of this explosion is 
prevented by the side attachment wall 92 of a lamp housing 70. And the temperature in a reflector 81 falls gradually 
with the passage of time after explosion, and in connection with this, the bi-metal plate 91 returns to **** in the shape 
of a plate, and, finally blockades a bleeder 82. 

[0068] Therefore, since the bleeder 82 is blockaded at the time of exchange of light equipment 60 (the bleeder 82 is 
usually blockaded at this time since exchange of light equipment 60 is performed after the light equipment 60 whole 
gets cold), it can exchange without the fault of a fragment falling from a bleeder 82 at the time of exchange, and 
exchange can be performed, without applying insurance and time and effort. 

[0069] Thus, the fault that a bleeder 82 is closed like [ in the case of the conventional valve system ] by the air for 
cooling since the bi-metal plate 91 which deforms with temperature was used according to the gestalt 3 of this operation 
is lost, and since it becomes possible at the time of a temperature rise with the light source lamp 1 to pass the air for 
cooling to the building envelope of a reflector 81 certainly, it becomes possible to raise cooling effectiveness. 
[0070] Moreover, since a bi-metal plate 91 returns to the condition of the shape of an original plate at the time of the 
exchange after explosion of the light source lamp 1 and the bleeder 82 is blockaded, it can prevent certainly that the 
fragment of the light source lamp 1 falls from the bleeder 82 concerned. Therefore, the fall of the workability at the time 
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of exchange can be prevented, and it becomes possible about exchange insurance and to carry out efficiently. 

[0071] Though improvement in the cooling engine performance is enabled according to the gestalt 3 of this operation as 

explained above, fragment scattering at the time of light source lamp explosion can be prevented certainly, and the light 

equipment 90 which was further excellent in the workability at the time of exchange can be obtained. 

[0072] In addition, what is necessary is to make it equip a reflector 8 1 , to be the location which does not become 

obstructive optically and to just be prepared in a reflector 81 or explosion-proof glass 3 in one, in case the beam of light 

by which outgoing radiation was carried out from the light source lamp 1 is turned anyway ahead and it reflects 

although the case where explosion-proof glass 3 was equipped with a bi-metal plate 91 in the gestalt 3 of this operation 

was illustrated and explained. 

[0073] Moreover, a heat caulking and the various approaches by metallic press immobilization etc. can be used for the 
wearing approach, and there is especially no limit about the wearing approach that what is necessary is to just be 
equipped anyway so that a bleeder 82 may be opened and closed according to deformation by temperature. 
[0074] As mentioned above, although the gestalt of operation of this invention was explained, this invention is not 
limited to this and the following modifications are also included in this invention. For example, in the gestalt 3 of 
operation shown in drawing 5 , it is good also as a configuration as shown in drawing 6 which prepared the shutter 
driven instead of the side attachment wall 92 (refer to drawing 5 ) prepared in the lamp housing 70 as those for the 
scattering prevention from a bleeder 82 when explosion of the shutter 83 1 of the gestalt 2 of operation, i.e., a light 
source lamp, is detected. 

[0075] Moreover, in the gestalt of each above-mentioned implementation, although it has explained that each light 
equipment 60, 80, and 90 is what is exchanged the whole light equipment on the occasion of the exchange after 
explosion of the light source lamp 1, only the light source lamp 1 is able to be exchanged and to apply the technique of 
this invention also to this kind of light equipment. 

[0076] Next, the optical system of the projector into which the light equipment constituted as mentioned above was built 
is explained. 

[0077] The projector 100 shown in drawing 7 is equipped with light equipment 60, and the illumination distribution of 
the outgoing radiation light by which outgoing radiation was carried out from this light equipment 60 is equalized. The 
illumination-light study system 130 for illuminating the image formation field of a liquid crystal panel to homogeneity, 
The colored light separation optical system 140 which leads the red flux of light R and the green light bundle G to the 
liquid crystal panel which corresponds, respectively while separating into red, green, and each blue colored light 
bundles R, G, and B the flux of light W by which outgoing radiation is carried out from this illumination-light study 
system 130, The relay optical system 150 which leads the long blue glow bundle B of an optical path to a corresponding 
liquid crystal panel among each colored light bundle separated according to the colored light separation optical system 
140, The liquid crystal panels 160a, 160b, and 160c (160 and a sign are attached especially when not distinguishing) as 
light modulation equipment modulated according to the image information which was able to give each colored light 
bundle, It has the cross dichroic prism 170 which compounds each modulated colored light bundle, and the projection 
lens 190 which carries out expansion projection of the compounded flux of light on the projection side 180. 
[0078] The illumination-light study system 130 besides light equipment 60 The first lens array 131, It has the second 
lens array 132, the polarization sensing element 133, and the superposition lens 134. The first lens array 131 divides into 
two or more partial flux of lights the light emitted from light equipment 60. Incidence of each of the partial flux of light 
is carried out to the superposition lens 134 through the second lens array 132 and the polarization sensing element 133. 
With the superposition lens 134, each of two or more partial flux of lights by which incidence was carried out is 
superimposed on a liquid crystal panel 160, and he irradiates it, and is trying to illuminate a liquid crystal panel 160 to 
homogeneity by carrying out superposition lighting in this way. 

[0079] The colored light separation optical system 140 is equipped with the bluish green reflective dichroic mirror 141, 
the green reflective dichroic mirror 142, and the reflecting mirror 143. The bluish green reflective dichroic mirror 141 
reflects a blue glow component and a green component while making a part for red Mitsunari of the illumination light 
from the illumination-light study system 130 penetrate. It is reflected with a reflecting mirror 43 and the transmitted red 
flux of light R reaches liquid crystal panel 160a. On the other hand, among the blue glow bundle B reflected with the 
bluish green reflective dichroic mirror 141, and the green light bundle G, it is reflected by the green reflective dichroic 
mirror 142, and the green light bundle G reaches liquid crystal panel 160b. On the other hand, the blue glow bundle B 
also penetrates the green reflective dichroic mirror 142, and carries out incidence to the relay optical system 150. 
[0080] The relay optical system 150 is established into the optical path which leads the blue glow bundle B to 
corresponding liquid crystal panel 160c, it draws the blue glow bundle B to liquid crystal panel 160c, with the 
reinforcement maintained, and is equipped with the first relay lens 151 which condenses to the second relay lens 152, 
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the second relay lens 1 52, a condenser lens 1 53, and reflecting mirrors 1 54 and 1 55. 

[0081] The liquid crystal panel 160 of three sheets modulates each colored light according to the image information 
(picture signal) which was able to give the light which carried out incidence, has a function as a light modulation means 
to form the image of each color component, and is equivalent to the so-called electro-optic device. In addition, the 
polarizing plate which is not illustrated is prepared in the these three incidence [ of a liquid crystal panel 160 ], and 
outgoing radiation side, and only a predetermined polarization light penetrates the polarizing plate by the side of the 
incidence of a liquid crystal panel 1 60, and is modulated. 

[0082] Incidence of the three modulated colored light is carried out to the cross dichroic prism 170, it is compounded, 
and the compounded light is projected on a plane of incidence 180 with the projection lens 190. 
[0083] Thus, in the constituted projector 100, since the light equipment 60 by this invention is used, the inside of light 
equipment 60 is cooled effectively, and, therefore, the temperature rise in the case of the projector by generation of heat 
of the light source lamp 1 of light equipment can be prevented. Consequently, it becomes possible to prevent image 
quality aggravation of the degradation by the temperature rise of a liquid crystal panel, and a projection image. In 
addition, the same effectiveness can be acquired also when light equipment 80 and 90 is used instead of light equipment 
60. 

[0084] Moreover, in the light equipment by this invention, since the shutter device 50 is conventionally formed in the 
space which was useless, without being used at all, it becomes possible [ obtaining the projector 100 which does the 
above-mentioned effectiveness so, without enlarging a whole configuration ] also in the projector which applied this. 
[0085] Moreover, it becomes possible to obtain the projector 100 which is not influenced by explosion of the light 
source lamp 1 by adopting the light equipment of this invention with which the technique of the fragment scattering 
prevention at the time of light source lamp explosion and the fragment safety catch at the time of light equipment 
exchange was devised. 

[0086] In addition, although the gestalt of the above-mentioned implementation explains the case where the light 
equipment of this invention is applied to the projector 100 of a transparency mold to the example, this invention can be 
applied also to the projector of a reflective mold. Here, the "transparency mold" means that it is the type whose electro- 
optic devices, such as a liquid crystal panel, penetrate light, and means that a "reflective mold" is a type whose electro- 
optic devices, such as a liquid crystal panel, reflect light. In the projector which adopted the electro-optic device of a 
reflective mold, while a dichroic prism is used as a colored light separation means to divide light into red, green, and 
three blue light, it may be used also as a colored light composition means which compounds three modulated light and 
carries out outgoing radiation in the same direction. Also when this invention is applied to the projector of a reflective 
mold, the same effectiveness as the projector of a transparency mold and abbreviation can be acquired. 
[0087] Moreover, in the gestalt of the above-mentioned implementation, although the projector which displays a color 
picture was explained to the example, it is also possible to apply the light equipment of this invention to the projector 
which displays a monochrome image. Also in this case, the same effectiveness as the above-mentioned projector can be 
acquired. 

[0088] Moreover, in the gestalt of the above-mentioned implementation, although the example using the liquid crystal 
panel as an electro-optic device for light modulation is shown, it was not restricted to this and you may be equipment 
using [ for example, ] the micro mirror. Moreover, in the gestalt of the above-mentioned implementation, although the 
front projection mold projector which performs projection was explained to the example from the direction which 
observes a projection image, the direction which observes a projection image is possible also for applying the light 
equipment of this invention to the tooth-back projection mold projector which performs projection from the opposite 
side. 

[0089] Moreover, although the gestalt of the above-mentioned implementation showed the case where the light 
equipment of this invention was applied in the projector of 3 so-called plate methods which used three liquid crystal 
panels to the example, one liquid crystal panel is applicable to the veneer method liquid crystal panel projector using a 
liquid crystal panel, and veneer DMD method pro JIEKU and a pan also at the projector of two sheets, 2 plate methods 
which were used four sheets, or 4 plate methods. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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